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Work-related musculoskeletal disorders (WRMSD) are pain/discomfort individuals 
experience from bone, muscles, nerves, ligaments, tendon, spinal discs and joint 
cartilage as a result of work-related activities. 
 
Aim 
The aim of this research study was to investigate whether there is an association between 
the prevalence of musculoskeletal disorders and the types of potential risk factors and 
the relation specific risk factors had on the prevalence of these MSD’s on different body 
parts among undergraduate students at the University of Johannesburg within the 
departments of Nursing and Optometry in the Faculty of Health Sciences.  
 
Method 
This was a secondary analysis of data collected by the primary researcher through a self-
administered questionnaire obtained from undergraduate Nursing and Optometry 
students in the faculty Health Sciences at the University of Johannesburg by means of a 
cross-sectional, descriptive and comparative study. A total of 207 students responded 
with one hundred and twenty-five of these responses coming from the Nursing 
department and 82 from the Optometry department.  
 
Results 
The study found an 81.2% prevalence of musculoskeletal disorders among the students 
who participated in the study. Nursing students had a higher prevalence (83.2%) than 
optometry students (78%). Nursing students also presented with a higher prevalence in 
MSD’s for every body part except the neck. Males had a significantly lower prevalence 
(64.8%) of MSD’s than females (86.9%). From this study the body region of greatest 
concern seems to be the low back especially among the nursing students where a high 




The study found associations between the prevalence of musculoskeletal disorders and 
various associated risk factors which had a statistically significant influence. These 
included: gender, age, height, weight, course studied, year of study, hours spent sitting 
in class, the repetitiveness of movement in practicals, how they usually lift patients and 
their stress level over the academic year. The study recommended student education on 
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Musculoskeletal disorders (MSD’s) have been found to be the second most common 
cause of disability worldwide. Disability due to MSD’s have increased by 45% in the 
twenty years from 1990 to 2010 and it will rise even more with an increasingly sedentary, 
obese and ageing population (Storheim and Zwart, 2014).  
 
The Accident Compensation Corporation (ACC) of New Zealand spend approximately 
$350 million per year on back pain alone and more than 250 000 paid days off work, are 
awarded each year because of back pain alone (Harcombe, McBride, Derrett and Gray, 
2009). It is a known fact that health care professionals are vulnerable to sustaining MSD’s 
during their work routine and it appears that even in developed countries work-related 
musculoskeletal disorders (WMSD’s) are under reported at times (Yasobant and 
Rajkumar, 2014). 
 
The increase in prevalence of musculoskeletal disorders (MSD’s) and the impact on 
social and financial sectors globally, necessitates further research regarding this topic. 
Many studies have been conducted on the risk factors and prevalence of MSD’s affecting 
Nursing and Optometry professionals. There is, however, no published research on the 
risk factors and their influence on the prevalence of MSD’s in Nursing and Optometry 




The aim of this research study was to investigate whether there is an association between 
the prevalence of musculoskeletal disorders and the types of potential risk factors among 
undergraduate students at the University of Johannesburg within the departments of 






Possible outcomes of this research would be to determine the association between risk 
factors and prevalence of MSD’s and the effects these musculoskeletal disorders have 
on undergraduate students of the University of Johannesburg within the departments of 
Nursing and Optometry in the Faculty of Health Sciences. The risk factors most affecting 
the prevalence of musculoskeletal disorders could also be identified and may help provide 
better preventative and treatment protocols thus reducing the prevalence of 










This Chapter will explain and define a secondary analysis, musculoskeletal disorders, the 
impact of MSD’s on Nurses and Optometrists, discuss risk factors and the effect of 
MSD’s.  
 
2.2 Secondary Analysis  
 
A secondary analysis involves the use of existing data sets to answer new research 
questions. It is a further analysis of existing data sets which presents interpretations, 
knowledge and conclusions additional to, or different from those that were presented in 
the primary analysis or first report (Clarke and Cossette, 2016). Given the immense 
human as well as financial investment into data collection it seems reasonable if not 
crucial to utilise the research data available to the greatest extent possible. The time and 
money being saved through secondary analyses is making it an increasingly popular 
methodology of choice for research students (Clarke and Cossette, 2016). 
 
Secondary analysis has increased in popularity as a method of research with the 
increasing availability of high-quality data sets. It allows researchers to analyse data sets 
they would not normally be able to obtain themselves. These include datasets obtained 
through census by the government or surveys that were conducted by academics and 
made available for use by others (Dale, Wathan and Higgins, 2008). 
 
Confidentiality and ethical issues concerned with a primary analysis seems to be 
bypassed in large by a secondary analysis. The primary investigators would have had to 
obtain appropriate ethical approval and all the decisions surrounding how confidentiality 
would be maintained would have been made by them. Secondary analysis face none of 
these obligations at the point of data collection but there is a responsibility to ensure the 




2.3 Musculoskeletal Disorders 
 
Musculoskeletal disorders are very common being the second biggest cause of disability 
worldwide, measured by the years lived with disability, with back pain being the condition 
most frequently seen (Storheim and Zwart, 2014). Disability due to these MSD’s is 
estimated to have increased by 45% from the 1990’s to 2010. It is also expected to rise 
even more as there is an increase in an obese, sedentary and ageing population (Vos, 
Flaxman, Naghavi, Lozano, Michaud, Ezzati, Shibuya, Salomon, Abdalla, Aboyans and 
Abraham, 2012). 
 
MSD’s can be injuries or dysfunctions which include the bone, muscles, nerves, 
ligaments, tendon, spinal discs and joint cartilage. Musculoskeletal disorders include 
strains, sprains, soreness, tears, hernias or any connective tissue injuries of the 
abovementioned structures. Several studies have indicated that there is a causal 
relationship between physical exertion at work and work-related musculoskeletal 
disorders (WMSD’s). Factors such as excessive force, repetitive motion, prolonged sitting 
or standing and awkward or sustained postures have been associated with WMSD’s (da 
Costa and Vieira, 2010). 
 
2.3.1 Impact of Musculoskeletal Disorders  
 
In the United states, MSD’s continue to be the leading cause of work disability. Pain, lost 
work time, limited function, financial distress and emotional burden are just a few of the 
problems associated with MSD’s (Feuerstein and Harrington, 2006). Hoy, Smith, Cross, 
Sanchez-Riera, Blyth, Buchbinder, Woolf, Driscoll, Brooks and March (2015) concluded 
that the prevention and control of musculoskeletal disability is required and health system 
changes need to accompany it, if the growing burden of musculoskeletal conditions 
throughout the world is to be controlled. Further research is also needed to understand 






2.3.2 Nurses and Musculoskeletal Disorders 
 
In South Africa, Kumalo (2015) found the lifetime prevalence of WMSD’s in nurses to be 
77%. A 12-month prevalence of 67% and one-week prevalence of 43% was also noted. 
Low back pain was found to have the highest prevalence of 21% for 12 months and 47% 
for one week compared to other body regions and 65% of the participants reported 
WMSD’s affecting more than 2 body regions (Kumalo, 2015). 
 
A concerning 100% of 200 nurses in teaching hospitals showed at least one complaint of 
a MSD over a 12-month period. The risk factors involved seemed very complex in this 
profession (Zamanian, Norouzi, Esfandiari, Rahgosai, Hasan and Kohnavard, 2017). 
 
Ribeiro, Serranheira and Loureiro (2017) studied WMSD’s concerning nurses in the 
private health care setting and also noted that the prevalence and risk factors of their 
WMSD’s were not completely understood and needed more investigation. They stated 
that extreme and inadequate postures sustained for prolonged periods and their 
accompanying repetitiveness contribute to the prevalence of WMSD’s. They did find a 
prevalence of 89% of WMSD’s occurring in the last 12 months and associations can be 
drawn to gender, age, body mass index and regular physical exercise (Ribeiro et al., 
2017). The eight most likely causes of pain, summarised in table 2.1, retrieved from a 
survey conducted by Rathore, Attique and Asmaa (2017) saw nurses stating that working 
in the same positions for long periods of time to be their perceived number 1 risk factor 
for the cause of pain. Work-related musculoskeletal disorders concerning undergraduate 
nursing students is a poorly understood topic with an enormous gap of research needed 





















2.3.3 Optometrists and Musculoskeletal Disorders  
 
Uhlman, Diaconita, Mao and Mather (2019) found 61% of the Optometrists in their survey 
to have had WMSD’s. They attributed this to repetitive tasks and working in the same 
position for a prolonged time. A study done on the Allied health profession’s students also 
reported the same trend of a high prevalence of WMSD’s among a variety of students. 
The optometry students reported most symptoms in the neck, shoulders, upper- and 
lower back. Females had a higher prevalence of pain complaints and the symptoms were 
closely related to clinical training load and mental symptoms including depression, stress 
and anxiety (Almhdawi, Mathiowetz, Al-Hourani, Khader, Kanaan and Alhasan, 2017). 
Long, Naduvilath, Hao, Li, Ng, Yip and Stapleton (2011) found the most common site for 
discomfort in Australian optometrists to be in the neck, shoulder and lower back. They 
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also revealed that females are more likely to report discomfort than men and have a 6.6-
time greater chance of reporting discomfort that is present in a single body location. 
 
There are only a few studies that included undergraduate students in the Nursing and 
Optometry departments and often, no distinction is made between the respective health 
science departments. One such study included students from Optometry, Dietetics and 
Nutrition, Pharmacy and Physical therapy. The results concluded that there is a 
statistically significant correlation between the age, year of study, duration of study and 
the prevalence of lower back and neck pain. 
 
A higher level of stress and depressive symptoms were reported by the students who 
complained of neck pain and there was a significant correlation between prevalence of 
pain and depressive symptoms (Kompal, Kashif, Riaz, Dastgir, Irum and Manzoor, 2017). 
The primary study by Kriel (2019) that will be used in this study indicated Nursing students 
to have a higher prevalence of MSD’s (84%) compared to Optometry students (77%).  
 
2.4 The Musculoskeletal System 
 
The musculoskeletal system can be divided into the muscular (skeletal muscles and 
tendons) and skeletal system (bones, joints and the associated tissues; cartilage, 
ligaments, bursae and joint capsule) (Martini, 2015).  
 
Skeletal muscles can be classified as convergent-, parallel-, pennate- and circular 
muscles. Almost all of the skeletal muscles originate and insert on the skeleton and 
moves a part of the skeleton as can be seen in figures 2.1 and 2.2 which shows most of 
these muscles and bones. Some of these movements include flexion, extension, 
supination, pronation, adduction, abduction, protraction, retraction. Axial muscles position 
the head and spinal column, and move the rib cage. Appendicular muscles stabilize or 




The skeletal system which includes the bones of the skeleton, ligaments, cartilage and 
all the other connective tissues that stabilize or interconnect all the bones have five 
primary functions. These functions are: 
• Support: structural support for the body. Bones provide the framework for the 
attachment of soft tissues and organs. 
• Storage of minerals and lipids: calcium is the most abundant of these minerals in 
the body and in addition to acting as a reserve for minerals of the body, the bones 
also store lipids which serve as an energy reserve in areas filled with yellow bone 
marrow. 
• Leverage: bones function as levers through changing the direction and magnitude 
of forces generated through skeletal muscles.  
• Protection: soft tissue and organs are surrounded by the skeletal structures which 
shield them from injury. 
• Blood cell production: blood elements such as red blood cells and white blood cells 













































Figure 2.2 The skeletal system (Moore, Agur and Dalley, 2013) 
 
2.5 Body Regions Most Commonly Affected 
 
According to the global burden of disease study (Storheim and Zwart, 2014), the lower 
back and neck are the body regions most commonly affected by musculoskeletal 
disorders. This correlates to Smith and Leggat (2004) who found the lower back and 
upper back and neck areas to be the most commonly affected areas for musculoskeletal 
disorders among nurses.  
 
2.5.1 Lower Back and Neck Pain 
 
Lower back pain is defined as pain in the area in the posterior aspect of the body between 
the lower margins of the twelfth ribs and the lower gluteal folds (Hurwitz, Randhawa, Yu, 
Côté and Haldeman, 2018). Neck pain is defined as stiffness or pain experienced dorsally 
in the region between the occipital condyles and C7 vertebral prominence. It is often 
accompanied by pain in the occiput, jaw and the upper thoracic region amongst others. 
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Acute pain is classified as being present for less than 6 weeks, subacute at 3 months or 
less and chronic as pain being present for 6 months or more (Popescu and Lee, 2019).  
 
Low back and neck pain are the two most common musculoskeletal disorders in primary 
care and population surveys (Ferrari and Russell, 2003). The global prevalence of neck 
pain, for longer than 3 months in duration, increased by 21.1% from 2005 to 2015 and 
that of low back pain 17.3% (Hurwitz, Randhawa, Yu, Côté and Haldeman, 2018). They 
also found low back and neck pain to be the leading cause of disability in all high-income 
countries. Low back pain is ranked first for the total years lived with disability (YLD) and 
neck pain, fourth. This is in comparison with conditions such as major depressive disorder 
(2nd), anxiety disorders (5th) and other musculoskeletal disorders (3rd) (Murray and Lopez, 
2013). 
 
Hurwitz et al. (2018) concluded that the growing burden of spinal disorders and the 
accompanying adverse societal and personal effects warrants the prioritizing of future 
research on low back and neck pain.  
 
2.6 Common Risk Factors Associated with Work-Related Musculoskeletal 
Disorders 
 
Biomechanical, psychosocial and individual risk factors were the three categories 
identified as having the biggest influence on the development of WMSD’s. The risk factors 
with the biggest influence for the development of WMSD’s were heavy physical work, 
high psychosocial work demands, awkward posture and repetitive motions at work as 
well as heavy lifting (da Costa and Vieira, 2010). 
 
2.6.1 Sociodemographic Risk Factors 
 
Age and gender seem to be the biggest risk factors for individuals. Woman are almost at 
a two-fold risk of developing WMSD’s. Individuals older than 30 years had a 2.61 times 
higher chance of having neck pain compared to their younger counterparts (Cagnie, 
Danneels, Van Tiggelen, De Loose and Cambier, 2007). 
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It is clear from the numerous studies conducted that women have a higher chance of 
developing WMSD’s. The occurrence of neck disorders and neck pain also increases until 
late middle age (45-54 years) then decreases thereafter. Viikari-Juntura, Martikainen, 
Luukkonen, Mutanen, Takala and Riihimäki (2001), further found that body mass index 
(BMI) and smoking had an effect on radiating neck pain. Individuals with an index above 
26.0 kg/m2 had a 1.4 to 1.5-fold risk compared to those with an index below 23.0 kg/m2. 
 
Nordander, Ohlsson, Balogh, Hansson, Axmon, Persson and Skerfving (2008), found that 
females showed higher muscular activity related to maximal voluntary contractions. In 
work tasks which are identical, females show higher muscular activity in relation to 
capacity and subsequently also a higher prevalence of MSD’s of the neck and upper 
extremities than males. 
 
2.6.2 Organizational or Occupational risk factors 
 
Occupational risk factors can be associated with mechanical exposure. These are factors 
associated with physical load which arises in the working environment; physical work 
procedures include reaching, lifting, bending, repetitive motions and twisting. Physical 
risk factors outside the work environment are exercise, sport and bending or twisting 
whilst doing daily or household activities (Barron, 2001).  
 
Carneiro, Martins and Torres (2015) found repeated movements, bending of the back and 
carrying, long standing and load displacement to be the four parameters influencing the 
development of WMSD’s in the low back, the most. Gopal, Thomas and Sreedharan 
(2012) reported working in the same position for extended periods of time and lifting and 
moving patients to be the main occupational risk factors for development of WMSD’s.  
 
2.6.3 Psychosocial Risk Factors 
 
The psychosocial environment at work can be defined as the psychological as well as 
social conditions an individual experiences whilst at work (Helland-Hammer, Saksvik and 
Nytro, 2004). Psychosocial factors at work are subjective aspects, since they are 
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perceived by the people at work. It is not uncommon for people to experience a high level 
of psychological distress at their workplace be it due to excessive workload, lack of 
flexible work hours or an intense work pace. It has been shown that these psychological 
risk factors can lead to the development or at least play a role in MSD’s (Warren, 2001). 
 
Hauke, Flintrop, Brun et al. (2011) reviewed studies which investigated the relationship 
between MSD’s and psychosocial stressors. He concluded that the risk of onset of MSD’s 
in all of the body regions were elevated by 15-59% among those employees specifically 
exposed to adverse psychosocial work conditions. The identification of risk factors within 
the work environment and the modification of those psychosocial and physical risk factors 
have the potential to significantly reduce the risk symptoms for upper extremity and low 




This chapter discussed the impact MSD’s have on economies and society. The 
prevalence of these disorders was also discussed as it occurs within the professions and 
it is clear that as these disorders occur more frequently intervention is necessary to 
combat the effect it has on financial, social and personal aspects. Risks were identified 
and its effects on body regions were discussed and although there is overlap between 
professions, some are more exposed to specific risk factors than the others 
 
Research on WRMSD’s are abundant but research on the risk factors for the development 
of MSD’s pertaining to optometry and nursing students specifically is lacking. Repetitive 
movements and a physically demanding work environment together with psychosocial 
stress and specific demographic factors are all the biggest contributors to the 
development of MSD’s.  
 
The next chapter discusses the methodological processes which were applied. They 
assisted in the understanding the association between risk factors and the prevalence of 
MSD’s in nursing and optometry undergraduate students within the Faculty of Health 
Sciences of the University of Johannesburg 
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In this chapter, the methods used to conduct the research will be discussed. This includes 
the study design, study protocol, data collection and data analysis. The ethical 
considerations will also be discussed in this chapter. 
 
3.2 Study Design 
 
This was a secondary analysis of data collected from undergraduate Nursing and 
Optometry students in the faculty Health Sciences at the University of Johannesburg by 
means of a cross-sectional, descriptive and comparative study. 
 
3.2.1 Study Protocol 
 
The primary researcher gathered the data to be used in this study through a self-
administered questionnaire (Appendix A) which is an adapted version based on the 
Nordic Musculoskeletal Questionnaire (Dawson, Steele, Hodges and Stewart, 2009) as 
well as the Dutch Musculoskeletal Questionnaire (Hildebrandt, Bongers, van Dijk, 
Kemper and Dul, 2001), together with design assistance from STATKON. Both these 
original questionnaires have been proven to be valid and reliable in previous studies when 
measuring the prevalence of musculoskeletal disorders (Kuorinka, Jonsson, Kilbom, 
Vinterberg, Biering-Sorensen and Andersson, 1987; Hildebrandt et al., 2001). Permission 
was obtained from the primary researcher (Appendix B) for the use of his raw data and 
this was analysed with the assistance from statisticians at STATKON (Appendix F). 
 
3.2.2 Participant Recruitment 
 
This study was a secondary analysis and the raw data was obtained from the participants 




3.2.3 Inclusion and Exclusion Criteria 
 
The inclusion criteria, in the primary study, was that the participants had to be between 
the ages of 18 and 45 years old. They also had to be registered undergraduate students 
in the Departments of Nursing and Optometry at the University of Johannesburg. Any 
part-time students were excluded from the study. 
 
3.2.4 Sample Selection and Size  
 
There was a total of 420 students from the Nursing and Optometry departments that were 
approached by the primary researcher. Of this, 250 were nursing students and 170 
Optometry students. A minimum response rate of 201 completed questionnaires was 
required in total to be acceptable for a 5% margin of error and 95% confidence level. One 
hundred and twenty-five of these came from the Nursing department and 82 from the 
Optometry department. An estimated 120 Nursing students and 81 Optometry students 
was needed to respond to the questionnaire for the minimum required amount and this 
was obtained. 
 
3.3 Data Analysis 
 
Secondary analysis was conducted on data collected from nursing and optometry 
students in 2019 using the Nordic Musculoskeletal Questionnaire as well as the Dutch 
Musculoskeletal Questionnaire with additional questions measuring risk factors.   
 
Descriptive analysis included frequencies of responses for each question. To test whether 
there was an association between risk factors measured using a nominal variable (e.g. 
gender) and presence/absence of MSD’s (categorical yes/no response) the Pearson’s 
Chi-square test was performed.  
 
Where risk factors were numeric measures e.g. height and weight, the Independent 




Variables that had a significant association with or mean difference for the prevalence of 
MSD’s were then put together in a model and were further analysed with multivariate 
analyses using logistic regression. This enabled the researcher to identify which factors 
had the most influence on the presence or absence of MSD’s. 
 
3.4 Ethical Considerations  
 
Since data was required from the primary researcher, his permission had to be obtained 
for the use and publication of results concerning his data set. The primary researcher 
completed the data collection with the necessary consent forms and procedures and 
anonymity was ensured. His research was ethically cleared. 
 
All students enrolled in the departments of Nursing and Optometry were invited to 
participate in this research study by the primary researcher. Although the questionnaire 
targeted students in the Optometry and Nursing departments, the primary researcher 
could not trace the data back to the specific participants. As the secondary researcher, 
there was no contact with the respective departments or the students, therefore 
anonymity and confidentiality was not breached with this study. There was no access to 
the raw data further ensuring confidentiality and anonymity. An application for a waiver of 





Permission was requested and granted from the Department of Higher Degrees (HDC) 
(Appendix D) and ethical clearance was received from the Research Ethics Committee 








Chapter four presents the results that were collected from the questionnaires. These 
include the MSD prevalence, risk factors and body regions affected among the optometry 
and nursing students of the University of Johannesburg. A total of 207 valid responses 
were received and analysed with the assistance of statisticians from STATKON. Some of 
the questions were not answered by all the participants hence the difference in number 
of responses indicated as the (n) value. The Chi-Square test for independence was used 
to establish if there was a relation between 2 or more categorical variables. If a p-value 
was equal or below 0.05 it indicated statistical significance while any p-value above 0.05 
is not statistically significant. Inter-group analysis using the Mann-Whitney U Test was 
also performed when the dependent variable is ordinal. All the statistically significant 
results are present in this chapter whilst the non-statistically significant results are 
summarised in Appendix G. 
 
4.2 Sociodemographic data 
 
In this section, the demographic factors of participants will be discussed. These include 
gender, age (at last birthday), height and weight. This provides a description of the 




4.2.1 Gender, age, height and weight of the participants 
 
Table 4.1 The relation of the gender distribution of participants in the study, between 
 the respective departments. 
Female 
 Optometry Nursing Total Statistics 








68.3% 77.6% 73.9% 
Male 




31.7% 22.4% 26.1% 
Total Count 82 125 207 
 
From those that participated in the study from optometry, 68.3% (n=56) were females and 
31.7% (n=26), males (Table 4.1). Participants from the nursing department, were 77.6% 
(n=97) females and 22.4% (n=28) males. Of the overall sample group, 73.9% were 
females and 26.1% were males. The relation of the gender distribution of participants in 
the study, between the respective departments, was not significant, X2 (1, N = 207) = 




Table 4.2 Distribution of age, height and weight of participants within the courses 
 studied. 
 
From the 207 responses obtained, and as can be seen in Table 4.2, the average age of 
the optometry students was 21.98 and that of the nursing students 22.36 years. The 
average height of the optometry and nursing students were 1.65 m. The average weight 
of the optometry students were 61.79 kg and 66.13 kg for the nursing students. From the 
p- values it can be concluded that there was not a significant difference between the age, 
height and weight of the students from the optometry and nursing departments.  
  
 
Which course are you 
studying? Total P value 
Optometry Nursing 
Age at last 
birthday: 
Mean 21.98 22.36 22.21 
0.213 Std. 
Deviation 
2.68 2.64 2.66 
Height (m 
Mean 1.65 1.65 1.65 
0.097 Std. 
Deviation 
0.19 0.54 0.49 
Weight 
(kg): 
Mean 61.79 66.13 64.59 
0.055 Std. 
Deviation 
11.89 13.00 12.75 
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4.2.2 Weight, shoulder and upper back pain 
 
Table 4.3 Descriptive statistics for weight of participants that experienced shoulder and 






As can be seen in the table above, the mean weight of all the students who participated 
in the study, was 64,59 kg with a minimum of 37 kg and a maximum of 103 kg. 
 
Table 4.4 Descriptive statistics and Mann-Whitney U test results on the weight of 
 participants with and without shoulder pain. 
 
Table 4.5 Descriptive statistics and Mann-Whitney U test results on the weight of 
 participants with upper back pain compared to those without. 
 
Table 4.5 indicates that weight has a statistically significant influence on the presence of 
shoulder (p=0.007) and upper back pain (p=0.036). The mean weight of participants with 
shoulder pain was 61.62kg and for those who experienced upper back pain, 61.69kg. 
Descriptive Statistics 










Weight (kg) Mann-Whitney U 
 
P value 
Mean Std. Deviation 
No 104 66.67 13.425 
2897.00 0.007 









Mean Std. Deviation 
No 116 66.11 13.595 
2859.00 0.036 
Yes 61 61.69 10.476 
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4.2.3 Gender and pain 
 
Table 4.6 Descriptive statistics of the number of body areas with pain for all participants. 
 N Mean 
Std. 
Deviation 
Number of body 
areas with pain: 
past 12 months 
207 2.64 2.24 
Gender: 207 1.26 0.44 
 
Table 4.6 shows that the mean number of body areas with pain for the 207 participants 




Table 4.7 The relation between gender of the participants and the number of body 
 areas with pain. 
 
The table indicates that 20 females and 19 males from the 207 respondents did not have 
pain in any body part in the past 12 months. It represents 13.1% and 35.2% of the total 
respondents for each gender. A total of 133 females and 35 males indicated to have pain 
in one or more body parts in the past 12 months. This equates to 86.9% of females and 
64.8% of males. The relation between gender of the participants and the number of body 
areas with pain in the past 12 months was significant, with females that experienced pain 








df P value 
Female Male 















51.3% 48.7% 100% 
% within 
Gender: 














79.2% 20.8% 100% 
% within 
Gender: 
86.9% 64.8% 81.2% 
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Table 4.8 The relation between gender of the participants and the presence of pain in 
 different body areas 
Body part 
Percentage of gender 
with the presence of 







df P value 
Neck 56.9% 33.3% 8.841 1 0.003 
Shoulders 44.4% 18.5% 11.425 1 0.001 
Upper 
back 
39.9% 13.0% 13.099 1 0.001 
Low back 59.5% 31.5% 12.537 1 0.001 
Ankles 
and feet 
36.6% 16.7% 7.363 1 0.007 
 
The relation between gender of the participants and the presence of pain in different body 
areas, was significant (Table 4.8) p=<0.05. Females had a significantly higher prevalence 
of pain, in the respective body parts, namely neck (56.9%), shoulders (44.4%), upper 




4.3 Occupational risk factors 
 
Table 4.9 The relation between the course studied by the participants and the 
 distribution in academic years. 
 
 
Which course are 



















3.7% 1.6% 2.4% 
9.956 4 0.041 
2nd 





42.7% 25.8% 32.5% 
3rd 





19.5% 29.8% 25.7% 
4th 





32.9% 42.7% 38.8% 
5th 





1.2% 0.% 0.5% 
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As per the table above, a total of 5 first years responded, 3 from optometry and 2 from 
nursing. This represented 2.4% of the sample. In second year, 35 students were from 
optometry and 32 from nursing which was 32.5% of the total respondents. From the 
respondents in their third year, 16 were from optometry and 37 were nursing students 
equalling 25.7%. Fourth year students that participated, were 27 optometry students and 
53 nursing students making this academic year the biggest at 38.8%, while a single 
optometry student indicated that he/she was in the fifth year of study (0.5%). The relation 
between the course studied by the participants and the distribution in academic years, 
was significant, X2 (4, N = 206) = 9,956; p = 0.041. 
 
Table 4.10 The relation between the course studied by the participants and number of 
 body areas with pain. 
 
As can be seen in Table 4.10, a total of 78% (n=64) of the optometry students and 83.2% 
(n=104) of the nursing students indicated that they had at least 1 body area with pain in 
the past 12 months. A total of 22% (n=18) of optometry and 16.8% (n=21) of the nursing 
students indicated that no pain was present. The relation between the course studied by 
 
Which course are 





































the participants and number of body areas with pain was, however, not significant, X2 (1, 
N = 206) = 0.859; p = 0.354.  
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Table 4.11 The relation between the course studied by the participants and upper back 
 pain experienced. 
 
Which course are 
















67.1% 52.8% 58.5% 
4.154 1 0.042 
Yes 





32.9% 47.2% 41.5% 
 
Table 4.11 shows that a total of 67.1% (n=55) and 52.8% (n=66) of the optometry and 
nursing students respectively indicated that they did not have upper back pain. The 
relation between the course studied by the participants and upper back pain experienced, 
was significant X2 (1, N = 207) = 4.154, p = 0.042. Significantly fewer optometry students 
(32.9%) (n=27) indicate the presence of upper back pain, compared to students from 




Table 4.12 The relation between the course studied by the participants and low back 
 pain experienced. 
 
As can be seen in table 4.12, a total of 57.3% (n=47) students and 41.6% (n=52) of the 
optometry and nursing students respectively indicated that they did not experience low 
back pain. The relation between the course studied by the participants and low back pain 
experienced by them, was significant, X2 (1, N = 207) = 4.902, p = 0.027. Significantly 
fewer optometry student participants (42.7%) (n=35) students, indicate the presence of 
low back pain compared to nursing participants (58.4%) (n=73) students.    
 
Which course are you 

















57.3% 41.6% 47.8% 
4.902 1 0.027 
Yes 






42.7% 58.4% 52.2% 
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Table 4.13 The relation between the course studied by the participants and ankle and 
 foot pain experienced. 
 
Table 4.13 indicates that a total of 75.6% (n=62) and 48.0% (n=60) of optometry and 
nursing student participants indicated the absence of ankle and feet pain, respectively. 
The relation between the course studied by the participants and ankle and foot pain 
experienced was significant, X2 (1, N = 207) = 15.597, p < 0.001. Significantly more 
nursing student (52.0%) (n=65) experienced ankle and feet pain, compared to optometry 
students (24.4%) (n=20).  
  
 
Which course are 

















75.6% 48.0% 58.9% 
15.597 1 0.001 
Yes 






24.4% 52.0% 41.1% 
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Table 4.14 The relation between year of study of the participants and neck pain 
 experienced. 
 
What year are you in? 
Total Statistics 1st, 
2nd 
3rd 4th, 5th 
Neck 
No 











33.3% 62.3% 54.3% 49.0% 
11.720 2 0.003 
Yes 





66.7% 37.7% 45.7% 51.0% 
 
As can be seen in the table above, the presence of neck pain in the past 12 months, was 
indicated by 66.7% (n=48) of first- and second-year student participants, while 37.7% 
(n=20) of third- and 45.7% (n=37) of fourth- and fifth-year student participants indicated 
to have experienced neck pain in the past 12 months. The relation between the different 
years of study categories of the participants and the prevalence of neck pain, was 




Table 4.15 The relation between the year of study of the participants and shoulder pain 
 experienced. 
 
What year are you in? 




















52.8% 75.5% 63.0% 62.6% 
6.724 2 0.035 
Yes 







47.2% 24.5% 37.0% 37.4% 
 
As can be seen in Table 4.15, the presence of shoulder pain, was indicated by 47.2% 
(n=34) of first- and second-year student participants, while 24.5% (n=13) of third- and 
37.0% (n=30) of fourth- and fifth-year student participants indicated to have experienced 
shoulder pain in the past 12 months. The relation between the different years of study 
categories of the participants and the prevalence of shoulder pain was significant, X2 (2, 




Table 4.16 The relation between the year of study of the participants and upper back 
 pain experienced. 
 
What year are you in? 
Total Statistics 1st, 
2nd 















59.7% 84.9% 63.0% 67.5% 
10.061 2 0.007 
Yes 





40.3% 15.1% 37.0% 32.5% 
 
As can be seen in Table 4.16, the presence of upper back pain, was indicated by 40.3% 
(n=29) of first- and second-year student participants, while 15.1% (n=8) of third- and 
37.0% (n=30) of fourth- and fifth-year student participants indicated to have experienced 
upper back pain in the past 12 months. The relation between the different years of study 
categories of the participants and the prevalence of upper back pain, was significant, X2 




Table 4.17 The relation between hours per week sitting in class, and the course studied 
 by the participants. 
Crosstab 
 
Which course are 




























24.4% 47.2% 38.2% 
10-20 
hours 






32.9% 33.6% 33.3% 
30.970 3 0.000 
20-30 
hours 






18.3% 17.6% 17.9% 
>30 
hours 






24.4% 1.6% 10.6% 
 
As can be seen in Table 4.17, the optometry student participants, 24.4% (n=20), and 
47.2% (n=59) of the nursing students, spend less than 10 hours in class. A total of 32.9% 
(n=27) and 33.6% (n=42) of optometry and nursing students spend 10-20 hours in class, 
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respectively. Optometry and nursing students indicated that 18.3% (n=15) and 17.6% 
(n=22) spend 20-30 hours in class and a 24.4% (N=20) of optometry and 1.6% (n=2) of 
nursing students, spend more than 30 hours in class. The relation between time spent in 
class by the students in the different years of study categories and courses studied, was 
significant X2 (3, N = 207) = 30.970, p = 0.000. 
Table 4.18 The relation between hours spend sitting in class by the participants, and 
 upper back pain experienced. 
 
How many hours per week do 


















Count 47 54 21 17 139 













59.5% 78.3% 56.8% 77.3% 67.1% 
Yes 













40.5% 21.7% 43.2% 22.7% 32.9% 
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As can be seen in the table above, upper back pain was experienced by 40.5% (n=32) of 
students who spent less than 10 hours in class, 21.7% (n=15) by those spending 10-20 
hours in class and 43.2% (n=16) by those who spent 20-30 hours in class. From those 
spending more than 30 hours, 22.7% (n=5) indicated to have suffered from back pain. 
The relation between hours spent sitting in class by the participants, and upper back pain 
experienced was significant, X2 (3, N = 207) = 8.795, p = 0.032 
 
Table 4.19 The relation between quality of seated posture and neck pain experienced. 
  













42,3% 58,7% 41,6% 65,6% 49,3% 
Yes 





57,7% 41,3% 58,4% 34,4% 50,7% 
Pearson Chi-Square: X2 = 7.951; df = 3; P = 0.047 
 
As can be seen in Table 4.19, neck pain was experienced by 57.7% (n=15) of the students 
who rated their seated position as very poor, 41.3% (n=19) by those rating it as poor and 
58.4% (n=59) by those who said it was average. Of the students who indicated that they 
have a good/excellent seated posture, 65.6% (n=21) did not experience neck pain and 
34.4% (n=11) did. The relation between the quality of seated posture and neck pain was 





Table 4.20 The relation between the course studied by the participants and 
 repetitiveness of movements. 
 
Which course are 























Not at all 
repetitive 










0.0% 1.7% 1.0% 
A little 
repetitive 






21.3% 14.0% 16.9% 
Moderately 
repetitive 






38.8% 38.8% 38.8% 
Highly 
repetitive 






35.0% 28.9% 31.3% 
Very highly 
repetitive 






5.0% 16.5% 11.9% 
 
Table 4.20 shows that no optometry student and only 1.7% (n=2) of nursing students, 
rated all their movements in practical subjects as not at all repetitive. It was rated as a 
little repetitive by 21.3% (n=17) and 14% (n=17) of optometry and nursing students, 
respectively. A similar percentage of students in both courses (38.8%) rated movement 
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in their practical subjects as “moderately repetitive”, while 35.0% (n=28) and 28.9% 
(n=35) of optometry and nursing students rated it as “highly repetitive”. From the 
optometry student participants, 5% (n=4) and 16.5% (n=20) of nursing students, rated 
their practical subjects as “Very highly repetitive”. The relation between the course studied 
by the participants and repetitiveness of movements, was not significant X2 (4, N = 201) 
= 8,726, p = 0.068. 
 
Table 4.21 The relation between repetitiveness of movement in practicals by the 
 participants and upper back pain experienced. 
 














Count 24 54 48 9 135 
% within 
Repetitiveness 
of movement in 
practicals 
66.7% 69.2% 76.2% 37.5% 67.2% 
Yes 
Count 12 24 15 15 66 
% within 
Repetitiveness 
of movement in 
practicals 
33.3% 30.8% 23.8% 62.5% 32.8% 
Pearson Chi-Square: X2 = 12.059; df = 3; P = 0.007 
 
As can be seen in the table above, of all the participants, 66.7% (n=24) of those who 
rated the movement in their practical classes as no or little, did not experience upper back 
pain, while 33.3% (n=12) responded positively to having experienced upper back pain. 
No upper back pain in the past 12 months, was experienced by 69.2% (n=54), 76.2% 
(n=48) and 37.5% (n=9) of those who indicated the movements in their practical classes 
as moderately-, highly-, and very highly repetitive, respectively. Upper back pain in the 
past 12 months, was experienced by 30.8% (n=24), 23.8% (n=15) and 62.5% (n=15) of 
46 
 
those who indicated the movements in their practical classes as moderately-, highly-, and 
very highly repetitive, respectively. The relation between repetitiveness of movement in 
practicals by the participants and upper back pain experienced by them, was significant, 
X2 (3, N = 207) = 12.059, p = 0.007. 
 
Table 4.22 The relation between repetitiveness of movement in practicals by 
 participants and low back pain experienced. 
 
As can be seen in Table 4.22, of all the participants, 63.9% (n=23) of those who rated the 
movement in their practical classes as no or little, did not experience low back pain, while 
36.1% (n=13) responded positively to having experienced low back pain. No low back 
pain in the past 12 months, was experienced by 46.2% (n=36), 50.8% (n=32) and 25.0% 
(n=6) of those who indicated the movements in their practical classes as moderately-, 
highly-, and very highly repetitive, respectively. Low back pain in the past 12 months, was 
experienced by 53.8% (n=42), 49.2% (n=31) and 75.0% (n=18) of those who indicated 
the movements in their practical classes as moderately-, highly-, and very highly 
repetitive, respectively. The relation between repetitiveness of movement in practicals by 
the participants and low back pain experienced by them, was significant, X2 (3, N = 207) 
= 9.022, p = 0.029.  
 


















63.9% 46.2% 50.8% 25.0% 48.3% 
Yes 





36.1% 53.8% 49.2% 75.0% 51.7% 
Pearson Chi-Square: X2 = 9.022; df = 3; P = 0.029 
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Table 4.23 The relation between repetitiveness of movement in practicals by 
 participants and ankle and feet pain experienced. 
 




















75.0% 79.5% 66.7% 29.2% 68.7% 
Yes 





25.0% 20.5% 33.3% 70.8% 31.3% 
Pearson Chi-Square: X2 = 22.433; df = 3; P = 0,001 
 
As can be seen in table above, of all the participants, 75.0% (n=27) of those who rated 
the repetitiveness of movement in their practical classes as no or little, did not experience 
ankle and feet pain, while 25.0% (n=9) responded positively to having experienced ankle 
and feet pain. No ankle and feet pain in the past 12 months, was experienced by 79.5% 
(n=62), 66.7% (n=42) and 29.2% (n=7) of those who indicated the movements in their 
practical classes as moderately-, highly-, and very highly repetitive, respectively. Ankle 
and feet pain in the past 12 months, was experienced by 20.5% (n=16), 33.3% (n=21) 
and 70.8% (n=17) of those who indicated the movements in their practical classes as 
moderately-, highly-, and very highly repetitive, respectively. The relation between 
repetitiveness of movement in practicals by the participants and ankle and feet pain 





Table 4.24 The relation between the course studied by participants and how they 
 usually lift patients or heavy equipment.  
 
Table 4.24 above shows that the mode of lifting patients or heavy equipment with their 
knees, was indicated by 14.6% (n=12) and 15.6% (n=19) of optometry and nursing 
students, respectively. From the optometry students, 15.9% (n=13) and 52.5% (n=64) of 
nursing students, use their back to lift patients and heavy equipment.  The relation 
between the course studied by participants and how they usually lift patients or heavy 




Which course are 
you studying? Total 
Optometry Nursing 








Count 12 19 31 
% within Which 
course are you 
studying? 




Count 13 64 77 
% within Which 
course are you 
studying? 
15.9% 52.5% 37.7% 
N/A 
Count 57 39 96 
% within Which 
course are you 
studying? 
69.5% 32.0% 47.1% 
Pearson Chi-Square: X2 = 32.127; df = 2; P = 0,001 
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Table 4.25 The relation between low back pain experienced by the participants and 
 moving patients 






% within Moving a patient 37.1% 
Yes 
Count 39 
% within Moving a patient 62.9% 
Pearson Chi-Square: X2 = 4.083; df = 1; P = 0.043  
 
As can be seen in the table above, for the question: “What do your practical classes 
consist of?” The options were: physics/ chemistry practicals, moving a patient, practicing 
manipulations, splinting a patient, making remedies, moving equipment and rescue 
treating a patient. For optometry and nursing students a lot of these options were 
irrelevant but moving a patient during practical classes related significantly to low back 
pain in the past 12 months X2 (1, N = 62 = 4.083, p = 0.043. Of the participants answering 
yes to mostly moving patients during practicals 62.9% (n=39) indicated that they 




Table 4.26 The relation between low back pain experienced by the participants and how 
 they usually lift patients or heavy equipment. 
 
How do you usually lift patients 










Count 19 27 51 97 
% within How do you 
usually lift patients or 
heavy equipment? 
61.3% 35.1% 53.1% 47.5% 
Yes 
Count 12 50 45 107 
% within How do you 
usually lift patients or 
heavy equipment? 
38.7% 64.9% 46.9% 52.5% 
Pearson Chi-Square: X2 = 8.356; df = 2; P = 0,015 
 
As can be seen in Table 4.26, from the participants who did not experience low back pain 
during the past 12 months, 61.3% (n=19) indicated that they lift patients or heavy 
equipment with their knees and 35.1% (n=27) with their back. Those who experienced 
low back pain in the past 12 months indicated that 38.7% (n=12) of them lift with their 
knees and 64.9% (n=50) with their back. The relation between low back pain experienced 
by the participants and how they usually lift patients or heavy equipment was significant, 




4.4 Psychosocial risk factors 
 
Table 4.27 The relation between the course studied by the participants and the stress 
 level experienced during the academic year. 
 
Which course are 











Count 0 2 2 
% within Which course 
are you studying? 
0.0% 1.6% 1.0% 
Low 
Count 1 3 4 
% within Which course 
are you studying? 
1.2% 2.4% 1,9% 
Moderate 
Count 12 38 50 
% within Which course 
are you studying? 
14.6% 30.6% 24.3% 
High 
Count 30 42 72 
% within Which course 
are you studying? 
36.6% 33.9% 35.0% 
Very high 
Count 39 39 78 
% within Which course 
are you studying? 
47.6% 31.5% 37.9% 
Pearson Chi-Square: X2 = 10.389; df = 4; P = 0,034 
 
As can be seen in table above, of the 206 responses, 37.9% (n=78) rated their stress 
level as very high, while 35% (n=72) participants reported their level of stress as high and 
24.3% (n=50) reported it as moderate. Only 1% (n=2) and 1.9% (n=4) reported their stress 
to be very low and low, respectively. The relation between the course studied by the 
participants and the stress level experienced during the academic year was significant, 




Table 4.28 The relation between upper back pain experienced by the participants and 
 the stress level they experienced. 
 
How has your stress level 












Count 35 31 32 98 
% within How has your 
stress level been over the 
academic year? 
62.% 43.1% 41.0% 47.6% 
Yes 
Count 21 41 46 108 
% within How has your 
stress level been over the 
academic year? 
37.5% 56.9% 59.0% 52.4% 
Pearson Chi-Square: X2 = 6.933; df = 2; P = 0.031 
 
Of the 206 responses, 56.9% (n=41) of those that experienced low back pain in the past 
12 months, reported their stress levels to be high and 59% (n=46) reported it to be very 
high. The relation between upper back pain experienced by the participants and the stress 









This chapter will analyse and discuss the results that were presented in chapter four. The 
aim of this study was to investigate the prevalence of MSD’s and the relation specific risk 
factors had on the prevalence of these MSD’s on different body parts within the nursing 
and optometry departments.  
The prevalence of MSD’s was kept to a specific timeframe of the past 12 months and 
involved the areas of the neck, upper and low back, shoulders and the ankles and feet. 
The risk factors investigated were sociodemographic risk factors, organisational risk 
factors and psychosocial risk factors. All associations that provided a statistically 
significant result, are discussed below. 
 
5.2 Overview of findings 
 
The results from chapter four indicated that there are specific risk factors that have an 
effect on the prevalence of MSD’s and their effects seem to be exerted in specific body 
parts. Even though the perception of pain and development of MSD’s are multifactorial it 




Fig 5.1 Prevalence of pain in body areas of participants from the optometry and nursing 
departments. 
It was evident that the neck and low back were the areas where pain was experienced 
the most. Optometry students had a 57.3% prevalence of neck pain and nursing students 
reported a 46.4% prevalence. The prevalence of low back pain was also high, compared 
to other body regions with 42.7% of optometry and 58.4% of nursing students reporting 
pain.  
Shoulder pain was reported by optometry and nursing students at a prevalence of 35.4% 
and 39.2%, respectively whilst the upper back pain for the two groups was reported at a 
prevalence of 26.8% and 36.8%. The lowest prevalence of pain was experienced in the 









































Trinkoff, Lipscomb, Geiger-Brown & Brady (2002) reported similar findings with 45.8% of 
nurses reporting neck pain, 35.1% shoulder pain and 47% back pain. Uhlman et al. (2019) 
reported that 34% of Canadian optometrists had neck pain, 37% low back pain and 41% 
of them, shoulder pain. 
Fig 5.2 Overall MSD prevalence 
 
A total of 81.2% of respondents indicated that they had a musculoskeletal disorder in the 
past 12 months. However, Almhdawi and Choobineh (2017) found the prevalence of 
MSD’s worldwide to be 67.1%, compared to Brazilian nursing students who had a 
prevalence of 87%. The MSD prevalence found in this study was in line with the response 
of the Brazilian nursing students. An intervention is necessary since it is significantly 
higher than the world average.  
There are not many studies conducted regarding the prevalence of MSD’s pertaining 
specifically to optometry and nursing students. Abledu and Offei (2015) reported that 
70.1% of nursing students in Ghana, are suffering from MSD’s in year prior to their study. 
Barzideh, Choobineh and Tabatabaee (2014) reported 89.9% of Iranian nurses to suffer 
from MSD’s in the 12 months prior to the study, with low back symptoms being the most 
commonly reported problem (61.8%). It correlates with the findings of this study, but it 
was higher than the prevalence of pain experienced by 61% of 121 optometrists resulting 
from their work in the 12 months prior to a study reported by Uhlman et al. (2019). The 
prevalence of MSD’s indicated in this study, is comparable with the results reported by 




















optometrists, experiencing neck and back pain. They also found a 70% prevalence of 
MSD’s among “eye care professionals” which included ophthalmologists. 
 
5.3 Sociodemographic factors 
 
The demographic factors that will be discussed in further detail include gender, age, 




The distribution of the 207 students who responded to the questionnaire, was skewed, 
with 26.1% (n=54) males and 73.9% (n=153) females. In this study, 86.9% of females 
indicated that they had musculoskeletal pain in one or more body areas in the past 12 
months. This is substantially higher than the 64.8% of males that indicated to have 
experienced musculoskeletal pain. Pain in the shoulders and neck were experienced 
more by woman than men. In the upper body and neck regions specifically, women had 
a 72% prevalence compared to the 51% of men (Shariat, Cardoso, Cleland, Danaee, 
Ansari, Kargarfard and Mohd Tamrin, 2018).  
 
In this study females had a higher prevalence of MSD’s than males for every body region. 
These were the neck (56.9% vs 33.3%), shoulders (44.4% vs 18.5%), upper back (39.9% 
vs 13%), low back (59.5% vs 31.5%), ankles & feet (36.6% vs 16.7%). 
Collins and O'Sullivan (2015) also reported that females had a higher prevalence of 
MSD’s in every body region. Their results indicated significantly more females compared 
to males, experienced pain in the neck (62% and 42%), shoulders (62% and 36%) and 
upper back (35% and 21%). They further concluded that gender was the biggest predictor 
of shoulder and neck disorders. 
Researchers have suggested that biological differences between genders are a possible 
explanation for the prevalence of MSD’s occurring more in females than males. Factors 
such as body size, hormonal conditions, muscular capacity and work-life balance could 
explain this. The higher prevalence could also be due to females experiencing a higher 
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exposure to physical and psychosocial conditions (de Zwart, Frings-Dresen and Kilbom, 




The mean age of optometry students in this study, was 21.98 years and 22.36 years for 
nursing students. The average age of all the participants was 22.21 years. The age of 
students who participated in this study, was similar in optometry and nursing. Age is 
therefore not a good indication of the prevalence of MSD’s in this study. With regards to 
age and the prevalence of MSD’s, Collins and O'Sullivan (2015) found that older females 
reported a higher prevalence of neck pain than young females. MSD’s in the upper 
extremity also increased significantly in older aged adults. They concluded that age is 
possibly an indication of the number of years spent in a job and subsequent period of 




The average weight for all the participants were 64.59 kg with a minimum of 37 kg and a 
maximum weight of 103 kg. Although weight and pain in the shoulder and upper back 
body regions were significantly related in this study, it will not be discussed, since it is not 
known whether those participants were over-, under- or of normal weight. The general 
consensus is that a higher body-mass index (BMI), is a risk for the prevalence of MSD’s. 
However, this study did not focus on the BMI of individual participants. Being overweight 
is a risk factor for low back pain (Suliman, 2018), and a high BMI increased the risk for 
chronic low back- and shoulder pain (Samaei, Mostafaee, Jafarpoor and Hosseinabadi, 
2017).  
 
5.4 Organizational/ occupational risk factors 
 
A total of 82 participants indicated that they were studying optometry and 125 were 
studying nursing. For the nursing students, 83.2%, and for optometry students, 78%, 
indicated that they had pain in at least 1 body part in the past 12 months. The prevalence 
of upper back pain amongst nursing students was 47.2% and 32.9% of the optometry 
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students complained of upper back pain in the past 12 months. Low back pain was 
prevalent in 58.4% of nursing students and 42.7% of optometry students, while 52% of 
nursing-, and 24.4% of optometry students indicated that they suffered from ankle and 
feet pain in the past 12 months. Significantly more nursing students suffered from pain in 
these body parts compared to the optometry students. Di Meglio Lemieux, Généreux-de 
Guise, Brûlé and Tousignant, (2019) reported that 68% of optometrists had at least 1 
body region with an MSD. The higher prevalence of pain in these body areas by nursing 
students might be explained by their risk factors encountered during practicals or how 
they perform tasks during practicals or whilst they are treating patients. 
 
5.4.1 Repetitiveness of movements 
 
From the nursing students that participated in this study, 16.5% perceived the 
repetitiveness of movements during practicals as “very high”, compared to only 5% of 
optometry students. The upper back, low back and ankles and feet were the areas where 
statistically significant differences in presence of pain was experienced by the groups 
from the respective departments. It was also the areas, more problematic for nursing 
students than optometry students. From the participants who rated the practicals as highly 
repetitive, 62.5% experienced upper back pain, 75% low back pain and 70.8%, ankle and 
feet pain. This is in accordance with results reported by Ribeiro et al. (2017) that the 
prevalence of WRMSD’s and repetitive movements by nurses, are significantly 
associated. Bending and turning the trunk, as well as repetitive arm movements were the 
three biggest risk factors reported by these nurses. Moving and lifting objects or patients 
and bending, twisting and other repetitive motions increase the risk of complaints in 
different body regions, as indicated in numerous studies reviewed by Soylar and Ozer 
(2018).  
 
5.4.2 Lifting patients and equipment 
 
A total of 52.5% of nursing students and only 15.9% of optometry students indicated that 
they lift patients with their back as opposed to 15.6% of nursing and 14.6% of optometry 
students, using their knees. From the participants who experienced low back pain and 
who mostly move a patient during practicals 62.9% indicated the existence of low back 
pain. Of the participants experiencing low back pain and using their back as a means of 
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lifting, 64.9% indicated the existence of low back pain. It is in accordance with the review 
by Soylar and Ozer (2018) on the prevalence of musculoskeletal disorders in nurses, who 
reported the low back of nurses to be the most prevalent region for the occurrence of 
MSD’s. Compared to optometry students, nursing students encounter this problem more, 
since it is not a movement as applicable to optometry students. From the participating 
optometry students, 69.5% indicated it “not applicable”, and it can be assumed that they 
do not need to lift patients or very heavy equipment. In a review of 89 articles, Yassi and 
Lockhart (2013) concluded that patient handling was the number one risk factor for the 
prevalence of low back pain. Samaei et al. (2017) found, through their Patient Transfer 
Assessment Index (PTAI), that 74.9% of the participants in their study were not aware 
what a proper body posture is, during working hours. They also concluded that after 
equipping a hospital with patient handling equipment and thus relieving pressure on the 
body from moving patients, the patient-handling injuries decreased by 59.8%. The 
number of work days lost also decreased by 86.7%. 
 
5.4.3 Year of study 
 
The highest prevalence of pain in the neck, shoulders and upper back was experienced 
by first- and second-year students in this study, but it declined in third-year students and 
increased again in their fourth and fifth year. It must be noted that most of the participants 
from the study were second- and fourth-year students. It is noted in literature that the 
prevalence of MSD’s amongst health science students typically increase as their 
academic year increases (Wami, Mekonnen, Yirdaw and Abere, 2020). There is also a 
high correlation between students being in their clinical years of study and the prevalence 
of MSD’s (Algarni, Al-Saran, Al-Moawi, Bin Dous, Al-Ahaideb and Kachanathu, 2017). 
 
5.4.4 Hours per week spent sitting in class 
 
From the students who spent 20-30 hours every week sitting in class, 43.2% reported 
that they experienced upper back pain. An increase in the duration of study and hours 
spent in class have a statistically significant influence on the prevalence of MSD’s in 




5.4.5 Quality of seated posture 
 
From the students who rated their seated posture as very poor, 57.7% reported that they 
experienced neck pain. The students who indicated their seated posture to be 
great/excellent had 65.6% say no to experiencing neck pain and only 34.4% experiencing 
pain in this body region. Most people have poor sitting posture and computer ergonomics 
and this might be an explanation for the higher prevalence of MSD’s in these groups. 
Inappropriate ergonomics and working in faulty positions for hours are some of the main 
causes for back pain (Khan and Siddiqui, 2005). 
5.5 Psychosocial factors 
 
One question being: “How has your stress level been over the academic year?” was used 
to asses this topic. A total of 47.6% of optometry students indicated that their levels of 
stress were very high opposed to the 31.5% of nursing students. Of the students reporting 
their stress levels to be very high, 59% experienced low back pain. Hendi, Abdulaziz, 
Althaqafi, Hindi, Khan and Atalla (2019) found psychosocial stress to be one of the 
contributing factors for the prevalence of MSD’s among dental and medical students with 




CHAPTER 6- CONCLUSION AND RECOMMENDATIONS 
 
6.1 Conclusion and findings 
 
There was a total, 12-month prevalence, of 81.2% of musculoskeletal disorders among 
all the participants in the study. The optometry students had a slightly lower prevalence 
of 78% whilst the nursing students had an 83.2% prevalence.  
Apart from the neck, the nursing students had a higher prevalence of MSD’s at every 
body region which, for this study, were the upper back, low back, shoulders, ankles & 
feet.  
Females had a significantly higher prevalence than their male counterparts at 86.9% and 
64.8%. The other factors such as weight and age were not a good indication for the 
prevalence of MSD’s for this study because of its limitations discussed previously but 
other studies have found it to have a significant influence. 
The body region of biggest concern seems to be the low back for the nursing students 
which had the highest prevalence. It was evident that the nursing students experienced 
repetitive movements far more than optometry students. They also moved patients or 
heavy equipment more and doing so whilst using their back rather than their knees to lift 
proved problematic as their prevalence increased far above that of the optometry 
students.  
A sharp rise in MSD prevalence was noted between students in their third year of study 
and those in their fourth and fifth years. This could be explained by the longer clinical 
hours spent working and subsequent exposure to the risk factors mentioned above. There 
was also an increase in prevalence of MSD’s as students spent more time sitting in class 
with the 20-30hrs a week time-frame proving problematic for the development of MSD’s 




Students require education on ergonomics especially lifting or moving patients and heavy 
equipment. Ergonomic support in the classroom and clinical environment will also prove 
beneficial as was seen from the implementation of lifting equipment in the hospital 
discussed in the previous chapter.  
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Additional questions could be added to the survey to further explore risk factors students 
face and results could be compared between departments other than the Faculty of 
Health Sciences as working environment and practicals could differ greatly. This could 
shed even more light on the effect risk factors have on the prevalence of MSD’s as some 
risk factors are experienced more by a certain group of people. 
Body regions such as the hips, knees etc. were left out from this study as not enough 
data was present to be analysed. Receiving more data by handing out the questionnaire 
to more students or doing it online could prove to be more valuable and be more 
significant. 
As this study only included the students of the University of Johannesburg, expanding the 
survey to include other universities or comparing the findings in this study to those of 
other universities in South Africa could be interesting and possibly prove further how 
certain risk factors indeed causes MSD in the specific body regions. 
The psychosocial risk factors also need a more in-depth analysis as this section was 
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Appendix A: Questionnaire  




1. Gender:  Female Male Other 
2. Age at last birthday: 
years old 
3a. Height (m):  3b. Weight (kg):  









5. Are you: Right Handed Left Handed 
Section B: 





Optometry Nursing  
2. What year are you in? 1st  2nd  3rd  
4th  5th 6th  
3. How many hours per week do 
you spend sitting in class? <10 hours 10-20  hours 20-30  hours >30  hours 
4. Please rate your seated posture 
at university. Very poor Poor Average Good Excellent 
5. How many hours per week do 
you spend in practical classes? 0-5 hours 6-10 hours 11-15  hours 16-20 hours 
6. Please rate your repetitive 
movements in your practical 
subjects. 










7. During practical classes do you 
mostly: Sit Stand Walk 
Bend over  
( a patient) 









































3. Do you think your 




How to answer Section D: 
Please answer by placing a cross in the most appropriate box, there should 
be one cross per a question. Please answer questions from left to right 
before going down to the next body region. If your answer is NO (at   
Question 1) for a specific region, you don’t need to full in the rest of the 
questions about that region.  Figure 1 shows how the body has been 
divided. Limits are not sharply defined and certain parts overlap. You 
should decide which body region, if any has given you trouble. Troubles 
are defined as any discomfort, ache or pain.
 
9. How many hours per week 
do you spend at home 
studying? (Including 
assignments ) 
0-5  hours 6-10  hours 11-15 hours 16-20 hours 
10. How many hours per week 
do you spend on a 
computer? 
0-5  hours 6-10  hours 11-15 hours 16-20 hours 
11. How intensely do you use 
your cell phone/ tablet for 
personal and university use? 
Very low 
use 
Low use Moderate use High use 
Very high 
use 
12. How do you generally study? 
At a desk On your bed On the floor Other 
13. How many hours per week 
do you work with patients? 0-5  hours 6-10  hours 11-20  hours 
More than 
20 hours 
14. How do you usually lift 
patients or heavy equipment? With your knees With your back N/A 
15. Do you work part time? If so 
how many hours per week? 
0-5  
hours 
6-10  hours  11-20 hours >20  hours N/A 
16. How many hours per week 
do you exercise? 
0 hours 1-3 hours 4-6 hours 
7-9 hours  10-12 hours > 13 hours 





Running Cycling Walking N/A 
18. How has your stress level 
been over the academic 
year? 




















3. Have you 
ever been 
hospitalised 
due to the 
trouble? 



















5.a. If “yes” please specify how 
long the trouble was experienced 
for: 
6. If you have 
experienced trouble 
in the past 12 
months (‘Yes” to Q5) 
Please indicate the 
side of the trouble in 
the following body 
regions. 



























Neck       
            
Shoulders                   
Upper 
back 
                  
Elbows                   
Wrist & 
Hands 
                  
Low back                   
Hips & 
Thighs 
                  
Knees                   
Ankles & 
Feet 
                  
Troubles are defined as any discomfort, ache or pain.  
 







 7.a.  If “yes”, how much time has 
the trouble prevented you from 
doing your normal study  
behaviours ? 
In the last 12 months, 10. Have you 
had trouble 
today? 
11. In the last 12 months, have you seen any of the following healthcare professional due 





9.  Has the 
trouble 
caused you to 
take sick 
leave from 






>30 days, but 
not everyday   













Neck                 
Shoulders                 
Upper back                 
Elbows                 
Wrist & 
Hands 
                
Low back                 
Hips & 
Thighs 
                
Knees                 
Ankles & 
Feet 
       
 


















12. a. What type of accident or traumatic event were you in to have injured your body region? 12.b. Did you receive treatment for the injury? 
No Yes Motor vehicle accident Sporting injury 
Slipped 
/tripped 
Practical classes Clinic Other No Yes 
Neck 
          
Shoulder 
          
Upper back 
          
Elbows 
          
Wrist & 
Hands 
          
Low back 
          
Hips & 
Thighs 
          
Knees 
          
Ankles & 
Feet 
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Appendix G: Non-significant Questions and Results 
 
Below is a list of the non-significant results with the Pearson Chi-square value (X2), 
degree of freedom (df) and the p value 
 
Neck 
• Which course are you studying? X2 = 2.361, df= 1, p= 0.124 
• How many hours per week do you spend sitting in class? X2 = 4.640, df= 3, p= 
0.200 
• How many hours per week do you spend in practical classes? X2=4.443, df= 3, 
p=0.217 
• Recoded repetitiveness of movement in practicals: X2=1.673, df= 3, p=0.643 
• During practical classes do you mostly: Sit/Stand/Walk/Bend over (a patient): 
X2=3.351, df= 3, p=0.341 
• Moving a patient: X2=0.553, df= 1, p=0.457 
• Treating a patient: X2=0.609, df= 1, p=0.435 
• Moving equipment: X2=0.003, df= 1, p=0.953 
• How many hours per week do you spend at home studying? X2=7.649, df= 3, 
p=0.054 
• Recoded How intensely do you use your cell phone/ tablet for personal and 
university use? X2=1.584, df= 2, p=0.453 
• How many hours per week do you work with patients? X2=5.263, df= 3, p=0.154 
• How do you usually lift patients or heavy equipment? X2=2.616, df= 2, p=0.270 
• Do you work part time? If so, how many hours per week? X2=2.892, df= 4, p=0.576 




• Which course are you studying? X2=0.310, df= 1, p=0.578 
• How many hours per week do you spend sitting in class? X2=5.764 df= 3, p=0.124 
• Recoded quality seated position: X2=6.6.5, df= 3, p=0.086 
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• How many hours per week do you spend in practical classes? X2=3.480 df= 3, 
p=0.323 
• Recoded repetitiveness of movement in practicals: X2=3.712 df= 3, p=0.294 
• During practical classes do you mostly: Sit/Stand/Walk/Bend over (a patient): 
X2=0.799, df= 3, p=0.850 
• Moving a patient: X2=0.682 df= 1, p=0.409 
• Treating a patient X2=0.33 df= 1, p=0.565 
• Moving equipment X2=1.977 df= 1, p=0.160 
• Recoded How intensely do you use your cell phone/ tablet for personal and 
university use? X2=0.865 df= 2, p=0.649 
• How do you generally study? X2=1.001 df= 1, p=0.317 
• How many hours per week do you work with patients? X2=2.833 df= 3, p=0.418 
• How do you usually lift patients or heavy equipment? X2=2.208 df= 2, p=0.332 
• Do you work part time? If so, how many hours per week? X2=6.570 df= 4, p=0.160 




• Which course are you studying? X2=2.232 df= 1, p=0.135 
• Recoded quality seated position X2=7.125 df= 3, p=0.068 
• How many hours per week do you spend in practical classes? X2=1.090 df= 3, 
p=0.780 
• During practical classes do you mostly: Sit/Stand/Walk/Bend over (a patient): 
X2=1.541, df= 3, p=0.673 
• Moving a patient X2=0.724, df= 1, p=0.395 
• Treating a patient X2=0.452, df= 1, p=0.501 
• Moving equipment X2=0.006, df= 1, p=0.938 
• How intensely do you use your cell phone/ tablet for personal and university use? 
X2=2.717, df= 2, p=0.257 
• How do you generally study? X2=0.656, df= 1, p=0.418 
• How many hours per week do you work with patients? X2=2.171, df= 3, p=0.538 
• How do you usually lift patients or heavy equipment? X2=5.950, df= 2, p=0.051 




• What year are you in? X2=0.343, df= 2, p=0.842 
• How many hours per week do you spend sitting in class? X2=3.210, df= 3, 
p=0.360 
• Quality seated position X2=5.603, df= 3, p=0.113 
• How many hours per week do you spend in practical classes? X2=2.250, df= 3, 
p=0.522 
• During practical classes do you mostly: Sit/Stand/Walk/Bend over (a patient): 
X2=0.544, df= 3, p=0.909 
• Treating a patient X2=0.448, df= 1, p=0.503 
• Moving equipment X2=0.31, df= 1, p=0.860 
• How intensely do you use your cell phone/ tablet for personal and university 
use? X2=3.535, df= 2, p=0.171 
• How do you generally study? X2=0.067, df= 1, p=0.795 
• How many hours per week do you work with patients? X2=4.129, df= 3, p=0.248 
• Do you work part time? If so, how many hours per week? X2=3.909, df= 4, 
p=0.419 
 
Ankles & Feet 
• What year are you in? X2=5.269, df= 2, p=0.072 
• How many hours per week do you spend sitting in class? X2=5.988, df= 3, 
p=0.112 
• Quality seated position X2=5.956, df= 3, p=0.114 
• How many hours per week do you spend in practical classes? X2=4.541, 
df= 3, p=0.209 
• During practical classes do you mostly: Sit/Stand/Walk/Bend over (a 
patient): X2=4.975, df= 3, p=0.174 
•  Moving a patient X2=1.333, df= 1, p=0.248 
• Treating a patient X2=0.271, df= 1, p=0.603 
• Moving equipment X2=0.461, df= 1, p=0.497 
• How intensely do you use your cell phone/ tablet for personal and university 
use? X2=4.983, df= 2, p=0.083 
• How do you generally study? X2=0.620, df= 1, p=0.431 
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• How many hours per week do you work with patients? X2=7.236, df= 3, 
p=0.065 
• How do you usually lift patients or heavy equipment? X2=4.426, df= 2, 
p=0.109 
• How has your stress level been over the academic year? X2=3.907, df= 2, 
p=0.142   
 
